UNCLASSIFIED 
AD  NUMBER 

_ AD  3132  5  8 _ 

_ CLASSIFICATION  CHANGES 

TO:  unclassified 

FROM:  secret 

LIMITATION  CHANGES 

TO: 

Approved  for  public  release,  distribution 
unlimited 


FROM: 

Distribution  authorized  to  U.S.  Gov't, 
agencies  only;  Specific  authority;  30  July 
1959.  Other  requests  shall  be  referred  to 
Diamond  Ordnance  Fuze  Labs,  Washington, 

DC. 


THIS  PAGE  IS  UNCLASSIFIED 


I 

I 


"NOTICE*  When  Government  or  ether  drawings,  specifications;  or 
other  dnta  are  used  for  any  purpose  other  than  in  connection  with 
a  definitely  related  Government  procurement  operation,  the  U.S. 
Government  thereby  incurs  no  responsiblity.  nor  any  obligation 
whatsoever*  and  the  fact  that  the  Government  may  have  formulated, 
burnished,  or  in  any  way  supplied  the  said  drawings,  specifications 
or  other  data  is  not  to  be  regarded  by  implication  or  otherwise  as  , 
in  any  manner  licensing  the  holder  or  any  other  person  or  corpora¬ 
tion.  or  conveying  any  rights  or  permission  to  manufacture,  use  or 
sad  any  patented  invention  that  may  m  any  way  be  related  thereto. 


THIS  DOCUMENT 


■AmbJ 


BEST 


QUALITY  AVAILABLE.  THE  COPY 
FURNISHED  TO  D1TC  CONTAINED 
A  SIGNIFICANT  NUMBER  OF 
PAGES  WHICH  DO  NOT 
REPRODUCE  LEGIBLY. 


Beproductl un  o f  this  teeatst,  la  whole  ar  la 
part,  by  aa  agaaey  outslda  the  Department  of  Defuses, 
la  prohibited  except  with  permission  of  the  Bt—od 
CMnuet  fax*  laboratories;  HPB,  ISSA  la  sartbor- 


Isod  to  rwpradaee  tb*  Jonas  ot  far  Tinted  State* 
araaemt  purposes.  ftrtte  distribution  ogr  bo 
only  to  authorised  igtedM,  and  such  tdlitlaatl  Ha- 
tributJrfo  will  bo 


rtportad  to  tffll. 


for  copies  of  tbla  doc 
to  tba  Anti  Sanies*  tbchdcml  Infacaatias 
Arlington  Ball  station,  Arl±t*tan  12.  Tirglala. 


Ibis  docusrat  la  furnished  for  Lafoematlaa  calx 
ant  aay  not  bo  rolaaaod  to  aay  otber  nation  without 
specific  approval  by  the  Auiitut  Chief  of  Staff  for 
Intelligence,  Drportaeat  of  tbs  Any.  It  will  ba  af¬ 
forded  the  aeae  degree  of  security  protection  aa  that 
afforded  by  the  Departeent  of  tha  dray.  It  aay  act 
ba  used  tor  otber  then  military  purposes.  Hrsras  to 
asks,  use  or  sell  the  subject  setter  of  ary  lnvantioM 
disclosed  la  this  docuaent  is  not  granted,  sad  any 
aanufseture,  use  or  sals  of  such  inventions  Is  st  the 
risk  of  the  recipient  of  this  document. 


M>en  need  for  this  document  no  longer  exists.  It 
should  be  returned  to  K3TIA. 


This  document  contains  information  affecting  the 
national  defense  of  the  United  States  within  the  mean¬ 
ing  of  the  espionage  laws,  title  13,  U.S.C.,  TS3  sad 
791*.  Its  trmasaission  car  the  revelation  of  its  -en¬ 
tente  in  any  manner  to  sa  unauthorised  pereca  Is  rro- 
hibitec  by  lav. 


BAMQm  ORONAMGE  FIS*  LASOfUTOfOCS 


«-5CL3-l5-CLS 
CK>  pnj.  tX2-3C51 

sen.  TtzJ.  3*230  30  Jhly  1359 


t»-733 


24  jhm 


Copy  0o» . .  _ 


ciGurg  rax  rasa  tssi  (a) 

0*r*ld  V.  r.TMlmn 


va  ax  ctMusot: 

Anro^Tty: 

wL-iS^a. 

n  loms 

Chief.  Laboratory  300 


SECRET 


1 


TABLE  OF  CONTENTS 


Abstract  . 

1.  Introduction  .... 

2.  Conduelons  .... 

3.  Bscoaunendattoas  .  . 

4.  Summary  of  Firing  Tests 

5.  Details  of  Firing  Testa  . 

4.  Acknowledgments  .  . 

T.  References  .... 


APPENDIX 


Hliliiiil 


LSTT  OF  7TGTBXS 


P*P 

1*  81-oun  tut  vehicle  assembled  tor  firing  ........  8 

2.  81-nun  teat  vehicle  eapfodedvie* . .....10 

3.  Amplifier  tad  oecillatnr-cxpladed  view . .11 

4.  11-bub  tut  vehicle  assembly . 12 

5.  &  bmitlo  diagram-amplifier  A  .....  . . 14 

j.  Pot  cere . . . 15 

7.  Output  voltage  ri  distance  from  ground  (Amplifier  A) ....  17 

8.  stehmwrtB  diagram-amplifier  B  .  .  .  . . IB 


9.  Output  voltage  v»  'Tput  voltage  (Amplifiers  A  and  B)  ....  19 

10.  Output  voltage  va  distance  from  ground  (Amplifier  B) ....  20 


KOKT 


straw  sffii'ssusnz: 


t*mm*+*  umim  i 
■  «ea*  m*mt~ 


4 


S0SFT 


* 


ABSTSXCT 


Yeenty-three  ’'Cigarette"  to»e*  nn  moon  tad  in  81-jun  mortar  shall  and 
fated  bj  field  firing  at  two  increments.  The  soon  mu: 

K  -  proper  taction 


S  —  indeterminate 


2 -early 


1  -  no  fine  teat 

Faction  height  varied  from  1  to  6  Inches  abo?e  ground.  Thee*  tests  shoved 
that  Cigarette  fuses  art  suitable  ter  use  with  projectiles. 


u  nrrHjQDccnos 

Ha  original  Cigarette  fioa  was  drralopad  ter  a  hand  grenade.  The  entire  fane, 
including  yrmr  supply  and  safety  and  arming  mechanism,  was  fabricated  in  a  pack¬ 
age  ahnJar  in  sine  su  niaape  to  a  king-«h£ad  cigarette.  Severer,  this  teaa  was  not 
earxted  beyond  prototype  stags.  Other  deac  'stratlan  models  of  this  type  of  fane  had 
also  been  built  (refs  2  and  3)  prior  to  the  h .  t  'Vecnbed  in  this  report,  bet  these 
models  sera  not  designed  ter  firing. 

The  Cigarette  tone  la  an  a-c  cap*  <xe  teas.  The  principle  of  operatic*  Is 

described  In  rotoxanoa  1.  Snsestiall},  teas  consists  of  a  body  with  two  elec¬ 

trodes.  The  cspaclICie  covnling  between  tba  electrodes  cbasgea  when  tbs  body  ap¬ 
proaches  same  object  doquy.  The  free  measures  the  change  in  capacitance,  and 
this  signal  Is  used  to  fire  a  detonator.  Design  details  axe  discussed  in  the  appendix. 

TJe  tests  described  herein  were  designed  to  demonstrate  that  Cigarette  faxes 
oould  be  built  to  surriie  the  oomtttioca  of  projectile  firing  and  to  fraction  properly 
when  approaching  targets  aft  projectile  speeds. 

2.  CONCLUSIONS 

The  test  showed  fist  Cigarette  fusee  are  suitable  ter  us-  in  projectiles. 

3.  IUtCQlCMKNDAX30N3 

Several  lectors  should  be  investigated  la  tbs  further  development  of  a-c 
capacitance  fuses.  One  is  the  possibility  of  of  tbs  free- 

space  signal.  Another  is  the  effect  on  function  height  and  free  space  signal  of  the 
shape,  position,  and  rise  of  the  aatenaa.  Other  terms  of  firing  circuits  should  be 
considered,  such  as  the  use  of  oold-csthodn  thyrabrons  or  solid-state  switches. 


SCOT 


S3KT 

To  increase  the  ai^uu-to  noise  ratio  anJ  for  addMoaal  prelection  against  inter- 
ure&ee,  features  each  u  tuned  input  circuit  sod  ynchrcocts  detection  css  be 
considered.  Magnetic  shielding  between  oscillate.'  a ad  n~^Zl*Ter  stay  not  be  nec¬ 
essary,  but  sdditiousl  experimental  work  is  required  to  determine  actual  shield 
recytlrementa. 

4.  gaousY  or  firing  tests 

Twenty -three  rounds  vers  fired  aad  tbe  following  score  was  obtained: 

18  -  proper  Suction 
3  -  Indeterminate 
2  -  early 
2  -  as  turn  tut 

The  details  of  the  tests  are  summarized  i.i  table  1. 

5.  DETAILS  OF  FIRING  TESTS 


The  test  vehicle  selected  was  the  31-ma  mortar  shell  fired  with  two  ia- 
C^MMots.  The  ICfi  turn  nose  cook,  t*.  mal  power  supply,  and  safety  and 
arming  mechanism  were  used  to  exped-‘  ubrleaUcn  of  the  necessary  hardware. 

The  assembly  Is  shown  la  figures  1  du  xji  4.  Holes  In  the  side  of  the  shell 
were  cloeed  with  plugs  In  leaded  to  blow  out  si  detooatfna  so  hat  the  Dash  would  be 
visible. 

Photographic  coverage  wae  used  to  obtain  function  ►  ^tts.  High-speed  motion 
pictures  were  taken  at  the  time  the  sh*il  seproacL.i  tbe  .  jsnd,  and  low-speed 
pictures  were  taken  wtth  e  background  hla  marked  off  in  feet  from  ground,  at  the 
spot  where  the  shell  landed.  When  the  two  pictures  wore-  ceopered,  the  height  of 
the  Cash  above  the  ground  was  obtained.  The  distance  from  nose  to  Cash  hole  was 
subtracted  to  obtain  the  distance  between  the  nose  and  tke  ground  at  the  time  :f  the 
flash.  Actual  functioning  could  have  bees  somewhat  1  ■  *r  tbnn  the  measured  C ««h 

(about  one  inch)  because  of  the  motioe  between  fram  'emits  were  rounded  to  the 
next  higher  full  inch.  The  function  height  varied  fro. a  six  Inches. 

Firing  of  the  22  rounds  was  begss  oe  5  November  1355.  Of  two  rounds  fired, 
the  first  round  showed  a  Cash  near  the  ground,  and  the  aeccod  showed  no  Gut. 

After  recovery.  It  was  determined  that  the  esoood  flue  had  functioned.  Similar 
troubles  at  a  later  date  are  discussed  below. 

Three  more  rounds  were  fired  as  S  Jan  ary  1359.  The  first  round  Cashed 
above  {round,  the  second  had  s  propellent  failure  and  did  not  reach  arming  velocity, 
sad  the  third  flashed  above  ground. 

Ob  22.  February  1559,  seven  rounds  were  fired:  four  were  successes  and 
three  showed  no  Cash.  Firing  was  then  stopped  until  the  meads  could  be  recovered 
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TABLE  1 


SOUNDS  RKEO 


*  bdotenaisita  —  no  Qui  m  ab*«rved  but  recovered  isz»  bid  fu^etloaad.  Bo- 
licred  to  be  proper  fuaetioa  but  wrsef  orier.Udoa  to  sm  2i*1»  i»bca  no  tetrjrl  vu 
used. 
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for  enazninetian.  Two  of  the  aonfla.uifac  modi  hod  fanrtionwd.  Bmner,  oo  oes 

the  plnga  were  iattet,  and  oo  the  other  oafy  —  ping  hod  be— hi— n  out,  ft  roe 

teiftd  tfaot  the  flash  powder  was  act  enftfc  pwrfil  t»  peo  fjfteito  iefc^et 

■inw  the  orinetetton  of  the  mad  happened  O  he  suitable.  aoi  a  piece  of  fctrji 

■heeid  be  sdielllMsil  for  ooe  <f  the  Saab  patter  ilHect  ia  (Wait  rmdi.  The  teat 

vehicle  had  been  deeigeed  sad  mated  initially  ia  this  aaaaer,  be  Saab  powder  warn 

ateCtited  far  the  tatryl  to  prmiit.  recovery  u  oceaaaqr.  The  dead  aonffaildaft 

roaed  had  the  detonator  ia  liae  had  the  ddooter  had  not  £lrod.  ft  was  fired 

aaeeeaafally  la  a  laboratory  hat  However,  the  1.4-tolt  battery  t  still  good 

days  after  ft  should  here  boea  run  deem  ud  the  battery  ooonectiao  bo  ground  wa a 

open.  Hence,  the  amplifier  bed  aut  beea  aa^pied  The  re  lore.  this  round  was  me 

ecaaaddered  a  fhxa  teat.  A  eosaoction  betweaa  a  screw  and  a  spidering  lug  in  the  l 

potted  amplifier  had  not  been  soldered,  and  was  believed  to  haw  weened  from  the 

shock  of  firing. 

On  20  March  1359.  nine  store  reunite  were  fired.  All  fuartjooed,  but  one  1 

exploded  in  mid-air  after  13  seconds.  Firing  was  at  30*  elevatica  and  flight  time 
was  about  24  seconds. 

Ob  April  L.  13*3.  two  mare  rounds  were  fired.  The  first  was  fired  in  light  1 

to  moderate  rain  and  fimctl  me!  satisfactorily.  The  second  was  fired  La  moderate  te 
heavy  rain  and  functioned  In  sjd-air  after  12  seconds.  The  :  wi  e-  riiest  are  attri¬ 
buted  to  the  same  unsoldered  mnnectioa  mentioned  above,  ft  is  assumed  tint  this 
connection  opened  from  vlbrat.  .  daring  fiigte  and  removed  the  :  ns  from  t.'  e  | 

thjratron.  thus  causing  the  detonation.  .  j 
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Figure  3.  Amplifier  and  occlllaCor— exploded  view. 
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LF’jPEXDCC  -  Design  Details 


MECHANICAL  FEATURES 

Several  configarsttons  «iic  considered  for  Ac  electron.  ”,  packages.  The 
arrangement  used  was  more  difficult  to  achieve  but  it  was  selected  to  simulate 
proposed  use  of  Ac  Mac.  Is  this  proposed  use,  the  oscillator  and  amplifier  were 
ed'aceat  to  each  other,  aad  a  long  shielded  lead  was  zaed  oo  the  oscillator  output. 
This  arrange  man  required  the  oscillator  output  lead  to  pass  through  the  amplifier 
oece.  Sacf  there  was  so  time  to  determine  the  amount  and  type  of  shielding 
necessary  be  twee  .  oscillator  and  amplifier,  fairly  heavy  magnetic  and  electrostatic 
Shielding  was  *  ^sd  The  nose  antsens  of  the  M51?  hue  was  used  sa  the  amplifier 
•at*-*"'  r*‘  j  Assisted  ring  waa  Inserted  betweea  As  shell  and  the  tail  boom  for 
tb  war  ant «ma.' 

A  switch  for  the  mercury  battery  (in  the  form  of  s  grounding  screw)  was 
added  oo  the  later  models  so  that  assembly  of  the  package  for  firing  could  be  made 
without  haring  tha  amplifier  energised.  Without  the  switch,  the  round  had  to  be  fired 
withia  two  hours  of  assembly  to  insure  that  the  battery  voltage  had  not  fallen  off. 

The  M48  detonator  waa  tested  with  an  electrode  breadboard  simulating  the 
proposed  firing  circuit  of  the  hue .  This  detonator  was  selected  because  of  its  short 
functioning  time  (about  &  microseconds).  However,  this  detonator  did  not  appear  to 
bs  sufficiently  reliable  when  used  with  the  proposed  circuit.  (One  dud  was  obtained 
•ml,  when  used  wid*  a  Cetryl  lead,  the  dent  in  the  test  block  varied  from  0. 033  to 
0.054  Inch).  Thao  tht  KS2  detonator,  which  is  more  sensitive  and  more  directional 
la  Its  explosive  output,  was  tested.  Its  functioning  time  varied  up  to  04  microseconds 
when  tested  at  100  volts.  This  delay  in  function  was  considered  acceptable,  and  the 
M52  detonator  was  selected  for  the  field  tests. 

ELECTRONIC  FEATURES 


The  oscillator  was  based  on  the  circuit  of  reference  -1.  TL-  amplifier  was 
based  on  the  circuit  of  reference  2,  with  output  modified  to  use  a  thyratroo  for 
firing  a  detonator,  aad  the  bandwidth  reduced  for  improved  signal-to-ooise  ratio 
(ref  5).  Tbs  firing  circuit  waa  developed  to  suit  the  implication. 

Tbs  oscillator  was  constructed  in  accordance  v-.th  the  schematic  of  figure  5. 
Tbs  first  oscillate*  coils  were  wound  with  Ceroc  wire.  This  wire  «as  found  to  tie 
too  hard  to  work  with  because  uf  !**  small  size  (44)  aad  the  difficulty  of  stripping  the 
insulation.  Wire  with  insulation  of  the  Formex-Forsnar-Nyclad  type  was  sub¬ 
stituted.  tad  was  satisfactory;  sizes  36  uu  42  were  used.  The  iron  core  *aa  of  the 
shape  shown  in  fiuirw  6. 

These  oscillators  had  a  resonant  frequency  of  ever  40  kc.  When  the  shielded 
output  lead  was  added,  the  frequency  dropped  to  about  25  kc.  Therefore,  amplifiers 
were  designed  to  peak  near  25  kc.  Later,  with  a  different  lot  of  cores  the  frequency 
of  the  oscillators  with  leads  fell  as  low  as  13  kc.  The  frequency  was  brought  up  to 
the  25  kc  region  by  grinding  tor  center  of  the  core  a  few  thouaamiths  of  an  rch  below 
ths  outside  face,  leaving  a  small  airspace  in  the  center  leg. 
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Figure  SchtuLlc  diagram — aapllfiar  A 
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The  amplifier  was  also  constructed  in  accordance  with  figure  5,  First 
attempts  at  building  the  amplifier  save  unsatls factory  results.  Finally  a  working 
model,  was  built  by  providing  copper  shields  between  the  first  and  second  stages  sad 
between  the  uurd  ml  fourth  stage*.  Tim  transformer  was  fabricated  using  the  oore 

ef  figure  I, 

The  system  was  checked  by  installing  it  in  s  shell  with  She  intended  external 
configuration  and  without  the  neutralizing  capacitor.  Oscillator  sad  amplifier  were 
anerglxed  with  batteries  contained  within  the  shell,  and  s  d-c  voltmeter  with  1 -meg¬ 
ohm  resistance  was  Inserted  in  the  output  circuit  at  the  test  lead.  This  voltmeter 
was  also  mounted  within  the  shell.  The  shell  was  hung  in  the  air  with  insulating 
eorde.  The  "free  space**  signal  input  to  the  amplifier  was  observed  to  saturate 
the  amplifier.  The  gain  of  the  amplifier  was  lowered  until  the  amplifier  was  not 
saturated,  and  then  the  voltage  output  was  observed.  Next,  e  low  impedance  signal 
source  at  the  oscillator  frequency  was  applied  to  the  amplifier  incut.  A  4 -millivolt 
signal  was  required  to  jive  the  unslifle*  output  obtained  fit  free  specs. 

The  original  amplifier  saturated  at  15  volts  dc  with  1.5  tsr  ran  Input.  The 
free  space  signal  was  thus  approximately  three  times  the  signal  range  of  the  ampli¬ 
fier.  Decreasing  the  ampliuer  gain  would  decrease  the  function  height.  For 
*  example.  If  the  gain  were  uc  creased  so  tH»*  S-mv  input  would  give  15  volts  output, 
the  free  space  output  w«wild  be  about  10  vohs,  and  the  function  height  for  15-  volte 
output  would  be  about  1  inch. 

Tc  increase  the  function  hei  gM  it  was  decided  to  retain  the  full  amplifier  gain, 
end  to  neutralize  fits  free  apace  si  j  isl  with  a  4-mv  signal.  The  phase  of  the  4-mv 
signal  eras  reversed  with  respect  te  the  space  signal.  This  neutnhzafioa  was  pro¬ 
vided  with  s  tap  an  the  oscillator  and  an  adjustable  capacitor  voltage  divider  tv  feed 
s  signal  to  the  amplifier  antenna.  With  use  of  the  adjustable  capacitor  the  free 
specs  signal  could  be  neutralized  readily  to  within  0.2  mv. 


A  shell  with  free  space  neutralization  was  hung  on  an  insulating  cord  with 
nose  end  down,  and  the  voltage  output  of  the  amplifier  was  recorded  as  a  function 
of  the  distance  from  the  shell  to  a  ground  plate.  Typical  results  are  3howa  in  figure 
7.  The  straight-lina  result  is  caused  by  the  nonlinearity  of  the  amplifier.  A 
hyperbolic  type  of  curve  would  result  from  a  linear  amplifier. 

A  differentiating  network  was  used  on  the  output  of  the  amplifier  so  that 
firing  of  the  detonator  would  occur  on  a  change  of  signal  rather  than  on  the  mag¬ 
nitude  of  the  signal.  The  bald-off  bias  on  the  thyratron  grid  is  -5.4  volts  and  the 
thyratron  fires  with  a  bias  of  about  -3. 0  volts.  Thus  a  rapid  4-volt  change  la 
am.ili£er  output  is  necessary  to  fire  the  round.  From  the  curve  in  figure  7  it  is 
seen  that  the  round  should  fire  about  4  inches  above  the  ground.  Five  rounds  of 
this  type  were  fabricated  but  only  two  checked  out  suitably*  for  firing. 
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At  about  this  time  it  was  learned  that  the  2X123  transistors  used  in  the  am¬ 
plifier  had  a  high  failure  rate  when  fired  at  10  increments  (11.000  g.  Tests  were 
conducted  with  these  transistors  to  determine  if  they  would  be  suitable  for  use  at 
lowur  accelerations.  Twealy  transistors  were  fired  in  the  Sl-mm  mortar  with  a 
charge  of  three  increments  (2300  g).  Fifteen  units  were  oriented  so  that  the  ac¬ 
celerating  force  was  normal  to  the  surface  of  the  gcrmniiium  wafer.  Four  units 
failed.  FI vo  units  wore  oriented  with  the  accelerating  force  parallel  to  the  wafer. 


id  uce  of  these  failed.  To  reduco  the 
re  fired  at  one  increment  (1000  g) . 


-  <  «.;*  ihu  transistors. 


the  two  rornds 
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OiSTANCC  IN  INCHES 

Figure  T.  Output  voltage  vi  distance  ftoai  ground  (Amplifier  A). 
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Figure  9.  Output  voltage  vi  Upat  voltage  (Amplifier*  A  ui  •)« 
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Staca  \  2»  trmaatrv  .  -»  *  Mt  aot£ cat  N  ttat  Jacidod  tc 

Wliaac  Ifiar  around  da  .  trtcMiKsf.  *  •  -  *•-  &0»r  *  n».*t  shown  this 
triad*.;.*  t  hoar  a  r«*  -  ■  ‘ajara  nzm  at  It  'jt  a*  •  »t  Til  r-gr.'itlrf  sayil- 

SirdrattuiLa  »Ufif»  *.  BacxoM  ad  iff  «-  *#  4  ■  abo^t  z  enough 

oaraa  *»  tSaa  hr  tfcu  prcv-  »  r*sa  com  if  S(a  f  ■  :>  s*H  *jc  far  da 

aacffl-ar,  — f  aaaa arda»  •  rawofaa  pat  curat.  7\  >«IC«*n  jtdkrui 

■npLLSar.  A  tnml  '  -  input  cunt  !arh  w  jjf/i  i*  i_c  n  in  2*ura  9. 
n>  aptlhr  ha*  act  us.  -  at  *+m  4-m  !raa  ,-j  -  •  ;■*«-,  items,  th  *w 
fca^Itft  rdaaa.  ^3»a  lawfth  -*  -a  £)  i^adrieaLa*  CL  atsacri  ■■?**  s*rr**aad 
2rca  :  s  lads  ts  «.  '4  inch  «*  toe*  Lnar  tngeiflar  an.  -id  b*  •«.  i-Tffx :  , 

Correa  ad  astpat  rt  a  -  *  «r  tbs  »  ar*  m  iz  l^a*  t  19  Sir  u 

ae  sraltawftn*.  sod  with  ran  *.  .  ■«#;*  vals»a  of  aaat  u  wiaa*  2  Li  .  List  that 

aautrallaaao*.  3»  aat  crttlcas  laa  tfcjg  a  l!»f  sapacfl*  -ia*«»J- 

/hr  da  V  «t  -,wu»*  *  Z‘  *ra  ctocht  aat.  jr*  . «.-.«d§  *•  t  **  r-*i.  T 
war*  coaplsat,  aat  two  JU  <  o«v  iwt  after  way  -  (aa*  *  a  fc*.-.  »i 
^’■iTwnt.  da  atar  hail  a  -*ui  ^cta  «u  plaa*  nt  Slat  .  fh  ■  cf  ha  three  ra- 
atiu ar  ruuaua  id  aoa  hwo  irutnlfiatvi  star  a  *a*tr  a  i  A  si  *ooaidarad 

aar*  ■  jl.  .or*-  ..  az.  TV  era  Lb*  draa  rows*  .  •  j sj;  *•,  1959. 

Ca-y  aaira  war*  n  «j  «u  iipiata  ttsaar  -  >  rstri  .  7fca*a 

anb  yJtttaaiw  Baaatsr.  aar  >  .  a  at sjla  -a  had  too  low 

a  ga-»  aoaaa  it  da  s^/’Vln  laciUaeor'  ,»t  -n  a** ■*  .smfh  to  aarh 
•Jtfcar  u  TUa  if  *r  /•  m  acre.  >  ->ta  -?  tha 

mgartlar  j  -rtac  t  flfuxw  i-  Tuk  ^JOatarSe*  j  »*.*  r<*3id  to  rhs*  3»- 
aixwd  r tim  by  aidfsr  a  c x  actUva  l&ad.  Aayulflara  «  o  r.2r—  -  wsra 
that  da  ^qa  -j  tfea  ■t»gi'n*tp»»  waa  :Jaaa  *w  da  .«*.  r  3  A.  >**«/  ad  _<a 
as  !*2a..  »«  *t  J  .»  rouada  wara  wad  ji  v  .Jw.  *,  si  s  IT.  if  data 
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